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This invention relates to varlable high voltage 
supp!y systems, and particu!arly, te systems for 
supplying an adjustable voltage of high magni- 
rude between the cathode and another electrode 
of a cathode ray tube. 
In apparatus emp!oying cathode ray tubes of 
the electrostatic focusing type, if is customary 
to apply a very hlgh unidirectional positive 
tential fo the second anode and a somewhat 
lower, adjustable, unidirectional positive poten- 
tial te the first or focusing anode of the cathode 
ray tube. The first anode potential is ruade ad- 
justable se that the cathode beam may be 
brought into focus. Thus, in a tëlevlsion receiver 
employing an electrostatically focused cathode 
ray tube, the "focus" adjustment in effect varies 
the potential impressed upon the first or focus- 
ing anode. 
Hm'etofore if has been the usual practice fo 
obtain the focusing potential by means of a con- 
ventional potentiometer voltage divider. Such 
a potentiometer arrangement is expensive, in- 
volves difficulties in insulating if for the high 
voltages involved and bas the further disadvan- 
rages of drawing an appreciable amount of cur- 
rent thereby draining power from the source, and 
of giving poo voltage regulation. 
If is accordingly one object of this im'ention 
te provide an improved method of and means for 
obtaining an adjustable unidirectional high volt- 
age. 
It is another object of this invention to provide 
an improved method of and means for obtaining 
an adjustable unidirectional high voltage for the 
focusing anode of a cathode ray tube. 
A further object of this invention is te provide 
an improved means for controlling the amplitude 
of a unidirectional voltage which produces 
minimum load on the voltage source. 
According te the invention, an adustable po- 
tential for the focusing anode of a cathode ray 
tube is obtained by the addition or subtraction 
of two comportent A.-C. potentials, one of which 
is made variable by means of a capacitance volt- 
age divider. The resultant A.-C. potential is rec- 
tified and applled te the focusing anode. The 
capacitors used in the divider are small and in.- 
expensive units. 
Others and incidental objects of this invention 
will be apparent fo those skilled in the art from 
a reading of the following specification and an 
inspection of the accompanying drawing, in 
which there is shown an embodiment of this in- 
vention. 
Referring now to the drawings, this invention 
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is shown applied te a television receiver l whicf 
includes an electrostatic focus picture tube 
The particular picture tube fllustrated is of 
well known type comprising an evacuated en. 
5 velope  having an electron gun therein whicr 
comprises a cathode , a control grid , and a firsl 
or focusing anode . A second anode ! t, consist- 
ing of conductive coating on the inside of th 
envelope , is provided for accelerating the elec. 
10 trons and for aiding in electrostatic f0cusing 
The usual fluorescent screen | Js provided ai th 
large end of the tube. 
In accordance wtth common practice, the pic. 
ture tube ts provided with one pair of deflectin 
15 cofls $ for deflecting the e!ectron beam horizon- 
tally, and another pair of deflecting cofls 
defiecting the electron beam vertically, whereb 
the fluorescent screen may be scanned fo pro- 
duce a picture. Details relating fo the televisior 
0 receiver and vertical defiection are not illustrate 
as any of the usual types may be employed, suc 
as, for example, those shown and described in a 
article by A. Wright in RCA Review foi 
Match 194. 
25 A horizontal sweep oscillator |9 supplies a sa 
tooth potential to the grid of the horizonta: 
sweep output tube  |, which in turn supp]ies 
saw tooth current comportent to the output trans- 
former $. During the horizontal trace the de- 
., fiectton current increases linearly i. the hori- 
zontal deflection coils |5, and  correspondin 
magnetic fleld is produced. .:)uring the retrace 
period the output tube 2| is cut off, and the sud 
don removal of plate current causes a sudde 
: collapse of the magnetic fleld. This collapse 
turn causes a high amplitude transient voltage 
pulse to appear across the horizontal deflectio 
coils |. A damper tube 2 prevents this trans 
lent voltage pulse from setting up , series o 
,0 oscillations. 
This high amplitude pulse, which bas a peak 
amplitude of the order of several thosa..d volts, 
is stepped up by the horizontal output trans 
former 23, which is shown as an auto-trans- 
45 former. A high voltage rectifier 2 s connected 
between the htgh voltage terminal of transforme 
 and the second anode | | of cathode ray tube 
 The high voltage rectifier 2T rectifies this trans- 
ient voltage tu produce, after filtering by capaci- 
5O for 28 and a resistor , a constant high voltage 
D.-C. potential. 
The filament of the high voltage rectifier 
energized by means of a few turns of wire 
wound on the cote of the horizontal output trans- 
55 former 2. 



The rst or îocusing anode potential, which 
be adjustable, is obtained in a somewhat simi- 
r fashton. A high voltage rectifier 32 has ifs 
are connected to tap 33 of the horizontal out- 
t transformer 23. The filament of the recti= 
,r 32 is energized in the same fashion as that 
rectifier 27, by means of conductors 34. 
Acco.rding tp :ths.invention the cathode of rec- 
er. 32 is returned t0 a point whëre there is a 
tlse of the saine or opposite phase as the puise 
lpressed upon the rectifier anode. The. two 
flses are thon added or subtracted, and .the 
lting pulse is adjusted by varying 0ne of the 
mponent puises. 
In the particular embodiment of this..inven- 
»n shown in the drawing, this result is accom- 
ished as follows: 
Considering point 38 as the point of reference, 
e directiin of current flow during, retrace is 
ch that all points on transformer 23 will be 
,sitive with-respective thereto. 
The A. C.. P0tential. of tIe cathode of rectifier 
is.. deterained by an imPedance network Whose 
,rameteçs.may be altered: This impedance net- 
»rk is the capacitance.voltage divider formed 
' capaçitors38 and 37.  Either capacitor 3 or 
pacitor 37, or both,.may be variable. Capaci- 
39 couples the cathode to the voltage divider 
-d .also blocks the direct current present on the 
tifier.. cathode, so that- capacitors 38 and 
n .be, of a ::less. expensive. ariety. It is de- 

values of circuit components: capacitors $9 and 
48, 500 mmf., 5 kilovolt,s; resistor 43, one 
megohm; capacitor 38, 33 mmf.; and variable 
capacitor $7, 10 fo 100 mmf. 
5 Ai the minimum /alue of the variable capacitor 
37, the voltage af point 8 with respect to refer- 
ence point $$ wil ho 
._ and the D.-C. 0tI[I])I1Ç VO]ÇS, g will be 4000--767= 
l 3,233. v01. 
Ai the mammn value o variable capacir 
$ he .vçltage af. point 8 with resct to refer- 
i5.. once. poin 6. ill be 
i i/i00 
.d:he D.-O. output vo]tae wfil 
 lthe fo0in exlample it wi!l 
a o,cs voltage variation of l250 01l lCan 
thu be obtaied. 
Thls focusin voltae rane is obted.:th 
z the use of smll inexpenive caplirs. 
applict's inventio aoid, the Sçl Of a exl 
eive potetiometer arrangement, oeh sav 
effected is substtiM, ad all the more valuable 
sice applicant's inveio fids ifs appliÇtio 
0 in a fiId where productio in ret qua,iies 
the geeral re. A fm'ther 

'able to place a resistor 41-of high-..value in  plicant's, invention is that the circuit arra_nge- 
rallel .with capacitor 3.7 to Prevent the.build- ment disclosed drains less powër -thg 'lld a 
/Sf a e_haçge fbbm capaCit0i.-ièäkage) :Rêistor " l_t¢, ntOïeter _ arrangement... .Bëter -. 6i.age 
aPd caPCit0r 48filtér./thë ohpflt col :rèclt!fier :5 regulatioD i_s. also obtained. 
. That filtered, oUtïugis., applied fo-the first Having thus .descl:ibed lny inyen.tion,..,Wha is 
obtsirg. n5de 9 of tlbe'  ib, meanS öf-iead ¢.]Mnëd is: " 
/ i A hih èsistdhce- 7..,may' bë roidél to 

'ec  .the f0cug anodë9 to ground- in .order 
PeYen(. the build.up on the focùsirïg mJle 
a potential due fo .ine]ëiectrodè .leakge cur- 
rakin.g a point 48 as a reference point, capaci- 
 39 is connected betweën reference point 48 
d the filament of rectifier $2. Capacii0r 31 is 
]nected .between. reference point 8 .and hori- 
ta!..output transformer .terminal. 3i.and 
acitor $8 is connected betwe-en referènc Point 
and a tap 49. on horizontal 0uiPut trans- 
rner 23. Tap 49 is located_between tap.33 and 
minal $8 of horizontal oùtput :.transformer 
Flï e D, Ci output voltage, whic ïs .the oltage 
which capacior 3 is charged: is equa t0 the 
[e]ënce' in PUIse .voitde' between, tàp 33 and 
erence_point 48."The puisevoltage at.rëfer- 
,'ç poin t 48 is .itself .dètërminëi by the elgtive 
.ues o c.apacitors $ 8and. $ . The odtput 01tàge 
. theref0re b.e adjusted.by varYing Capacit0r 
ariation in the Value of capJitor 37 changes 
; position of the point located between Points 
and 49 on transformer.23, to which the caihode 
rectifier .32 is effectively connected. The 
?c e Of: p!lse :oltages applied t0 tie impedance 
;work .depends upon the p0.sitions.of taPs. 33 
 49 on. transformer 23 and.are determined 
thë desired -0tput ..V01ge and the ieired 
táge.".ariatlon. . Capacit0rs 8 and- $?: "áould 
 smail 'to/I/are a minimum éffect upJn.he 
onnt .fëuency. of thë .system. 
çhë'. followiï/g is a numerial example illus- 
ring the 0eration of thë capaciance Voage 
ider circuit.. Let us assume that the .Peak 
ges a t taps 33 and 9 with.respect fo. refer- 
;e.point 3'8 to .be 4.000. and 1000 volts, resPec- 
lY. iJèt ùs furher assume thë.: fllwi.ng 

1. A high voltage power supply comDrisirlg a 
_ trasfprme having a, plurality of.Ccting 
40 points thereon, a rectifier hving..first.._nd 
 séc0nd .ëltro.des,. means to connect. the  first 
 èléctrode  one of the connecting, points..on e 
taf0rmer, an. impedance network ComprÇg 
two.impedance elemen connectèd between.two 
... 0ther _.coecting points on the traf0rmer, 
" means to connect the second electrode 
on the impedance network intermediate said 
two impedance elemens, and means to. alterthe 
parameters of the impedance network tq effec- 
tively connect the second electrode to. a t.on 
50 the transformer intemediate-the two 0ër Con- 
necting points. 
2.A hgh volbage power supply..çompvlng a 
traomer having a plurality 
.._ points theeon, a rectifier hÇv!ng 
 sond electro6.e, menons to c0nnect.he first 
electrode fo one of h cnuecting oints on the 
 tralformer, a cpacitance nëtwork comprisg 
two Capacitance eeme;s counetedbeçen wo 
other connecting pofl%s on the .ransformer, 
0 means fo connec the second electrode  a point 
on the capacitance network interçdiate,.said 
two _càpacitance eements, and_ en 
.the pareters of the capacitanc.neçw9k/to 
effectively connect tbe second eiectmde 
65 on. the-transformer 'intermediaë the two .0ther 
connecting points. 
3. A high voltage power upply, comprisg a 
transformer having a pluraHty connecting.oin 
thereon, a rectifier having an anode-and a cath- 
70 ode, means to connect the anode fo one. of the 
connecting points on the ransformer, a capaci- 
tance network comprising two capacitors-con- 
necfed beween çwo other connecing poin on 
he transformer, means o connec he cathode 
5 a.pÇin on: he capaci.anceneor 
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said two capacitors, and means fo alter the pa- 
rameters of the capacitance network fo effec- 
tively connect the cathode fo a point on the 
transformer intermediate the two other connect- 
ing points. 
4. A high voltage power supply for an electro- 
satically focused cathode ray tube comprising a 
focusing electrode, said high voltage power sup- 
ply comprising a transformer having different 
connecting points thereon, a rectifier having an 
anode and a cathode, means connecting the 
anode of said rectifier fo a first connecting point 
on said transformer, a capacitance voltage di- 
vider comprising two capacitors each having first 
and second terminals, means connecting the lïrst 
terminal of one of said capacitors fo a second 
connecting point on said transformer, means 
connecting the first terminal of the other of said 
capacitors fo a third connecting point on said 
transformer, a common connection between the 
second terminals of said two capacitors and the 
cathode of said rectifier, and means connecting 
the cathode of said rectifier fo the focusing elec- 
trode of said cathode ray tube. 
5. A high voltage power supply for an electro- 
statically focused cathode ray tube comprising a 
first anode and a second anode, said high volt- 
age power supply comprising a transformer 
having a plurality of different connecting points 
thereon, a first rectifier having an anode and a 
cathode, means connecting the anode of said 
first rectifier fo a first connecting point on said 
transformer, means connecting the cathode of 
said first rectifier fo the second anode of said 
cathode ray tube, a second rectifier having an 
anode and a cathode, means connecting the 
anode of said second rectifier fo a second con- 
necting point on said transformer, a capacitance 
voltage divider comprising two capacitors, means 
connecting one of said capacitors to a third con- 
necting point on said transformer, means con- 
necting the other of said capacitors fo a fourth 
connecting point on said transformer, a coin- 
mon connection between said two capacitors and 
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the cathode of said second rectifier, means con- 
necting the cathode of said second rectifier to 
the first anode of said cathode ray tube, and 
means fo vary the value of one of said capacitors. 
5 6. A high voltage power supply for an electro- 
statically focused cathode ray tube comprising a 
first anode and a second anode, said high voltage 
power supply comprising a transformer having a 
plurality of connecting points thereon, a first 
10 rectifier having an anode and a cathode, means 
connecting the anode of said first rectifier fo a 
first connecting point on said transformer, means 
connecting the cathode of said flrst rectifier fo 
the second anode of said cathode ray tube, a 
15 second rectifier having an anode and a cathode, 
means connecting the anode of said second rec- 
tifier fo a second cormecting point on said trans- 
former, a capacitance voltage divider comprising 
two capacitors, means cormecting the cathode of 
20 said second rectifier to a point on the capacitance 
voltag e divider, means connecting said capaci- 
tance voltage divider between a third and a 
fourth connecting point on the transformer, 
means fo alter the parameters of the capacitance 
25 voltage divider to effectively connect the cathode 
of said second rectifier to a point on the trans- 
former intermediate the third and fourth con- 
necting points, and means fo cormect the cath- 
ode of said second rectifier to the first anode of 
30 said cathode ray tube. 
MARK B. KNIGHT. 
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